
Analyses of Inspection Samples of Fertilizers, 
Fall 1916. 

J. T. WILLARD and R. C. WILEY. 
THIS circular presents the results of the analyses of inspect-

tion samples of fertilizers taken from stocks offered for sale 
during the fall of 1916. 

The accompanying table shows the results. Those which 
were found to  be more than one-fifteenth below the guaranty 
are printed in italic type. The table shows that  there is a 
very distinct tendency t o  a shortage in the potassium content. 
This is doubtless caused by the present scarcity in potassium 
compounds due to cutting off of trade with Germany, where 
the great deposits of potassium salts occur. 

The value of reports such as this to  farmers is obtained by 
a comparison of the composition of a fertilizer as guaranteed 
by the manufacturer with that found by analysis of samples 
taken in the open market. If the goods furnished correspond 
to the guaranty the manufacturer is at least dealing honestly 
with the consumer. Whether his price is too high or not is a 
question that is difficult to determine, as so many factors enter 
into the business of supplying commercial fertilizers. At the 
present time the fertilizer trade is greatly disturbed by market 
conditions growing out of the great war. This does not, how- 
ever, afford any justification for the sale of commercial ferti- 
lizers that do not conform to the guaranty. In some cases a 
consumer might be willing to concede that a deficiency in one 
element is offset by an excess of another, so that as a whole he 
might be getting his money’s worth. He is entitled, however, 
to receive what  he pays for. 
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EXPLANATION OF FERTILIZER TERMS. 

The composition of a commercial fertilizer can not usually 
be stated in percentages of specific substances or compounds. 
In a few cases this would be possible, as with Chile saltpeter, 
where the percentage of sodium nitrate present might be re- 
ported, or the percentage of pure potassium sulphate in a com- 
mercial article might be stated. But as a rule the fertilizers 
as brought upon the market are complex mixtures which it  
would be impossible to analyze so as  t o  show the percentages 
of each chemical compound present. Even if it were possible 
t o  ascertain the percentage of each of the compounds in a 
fertilizer, these are so numerous that it is doubtful if a state- 
ment of them alone would be the most serviceable way of giv- 
ing the results, though unquestionably the knowledge would 
be of great value. 

Plants can make use of a large number of substances con- 
taining given chemical elements, but the value of each of these 
substances depends not on the amount of the whole substance, 
but on the amount of the particular elements present in the 
substance. 

On the other hand, the value of a fertilizer is not fixed 
wholly by the amount of certain chemical elements present, as 
some compounds of these elements are much more available to 
plants than are others. Thus, feldspar might show a consid- 
erable percentage o  ,  potassium, but its value in a fertilizer 
would be very small because of the very difficult solubility of 
the feldspar. So, too, leather scraps and feathers are rich in 
nitrogen, but are of little value in a fertilizer because of their 
insolubility and the slowness with which they decompose. 

A statement of the composition of a fertilizer as prescribed 
by the Kansas law recognizes the principle set forth in the 
preceding paragraphs and shows only percentages of the ele- 
ments nitrogen, phosphorus and potassium in compounds that 
are valuable as fertilizers. In the case of phosphorus the per- 
centages are shown in three classes of useful phosphorus com- 
pounds that differ more or less in value. The total phosphorus 
considered is that in compounds that are brought into solu- 
tion by various methods of treatment with acids. This total 
may include : ( a )  phosphates that are soluble in water; ( b )  
phosphates insoluble in water, but soluble in a solution of am- 
monium citrate, and designated as reverted phosphates; and 
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(c) phosphates which do not dissolve either in water or am- 
monium citrate, and are designated as insoluble phosphates. 

As phosphates soluble in water or in ammonium citrate are 
much more readily utilized by crops than are the insoluble 
phosphates, the former two are often considered together and 
designated as available phosphates. Some fertilizer com- 
panies do not guarantee soluble and reverted phosphates 
separately, but class them together as available, and their 
guaranties in such cases are listed in the table under the head 
of reverted phosphates, as such manufacturers could conform 
to their guaranty without including any soluble phosphates. 
The analysis often shows the presence of soluble phosphates, 
and in any comparison of the actual with the guaranteed com- 
position the sum of the soluble and the reverted as found on 
analysis must be compared with the reverted guaranteed. 

The guaranty required by the Kansas law also includes a 
statement of the maximum amount of chlorine present. This 
is because certain crops are unfavorably affected by chlorides. 
The most common chloride is common salt, and its bad effects 
are well known when in quantity, but chlorides in amounts 
that do not injure ordinary crops are to be avoided with 
tobacco and potatoes, as the crop produced will probably be 
inferior in quality. 

While differences of opinion exist concerning the best terms 
to  be used in giving the composition of fertilizers, i t  seemed 
t o  those concerned in drafting the fertilizer law for the state 
of Kansas that i t  was best to  apply to fertilizers the system of 
naming used throughout the science of chemistry in almost 
every relation. The problem is a difficult one to argue in a way 
intelligible t o  one who has not studied chemistry, but the old 
system, using the terms “potash,” “phosphoric acid” and “am- 
monia” is altogether inconsistent with modern views of chem- 
istry, and, in many cases, with the actual composition of the 
fertilizer. For the convenience of those who have some famil- 
iarity in practice with the old terms, there is included in this 
circular a table showing the quantities or  percentages of potas- 
sium, phosphorus and nitrogen corresponding to one or more 
units of “potash,” “phosphoric acid” and “ammonia.” 

In accordance with the provisions of the fertilizer law, this 
circular also includes a list of Kansas dealers in commercial 
fertilizers. 
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